the biochemical findings was a drop in blood urea from 23 mg./lOO ml. preoperative level to 9 mg./lDO ml. on the second day, and a drop in prothrombin level from 466 mg./lOO ml. to 266 mg./IOO ml. on the first day rising to 692 mg./lDO ml. on the ninth day in Case 2, suggesting that the removal of nine-tenths of the liver was near to the limits of tolerance.
Plasma bilirubin showed an initial rise thought to be due to large blood transfusions. All had fallen to I mg.j l DO ml. or less by the tenth day.
Of the serum enzymes studied the glutamic pyruvic transaminase showed a rapid rise in the first three days in all cases reverting to normal over a varying period up to twenty days. This was assumed to reflect the necrosis of some of the residual tissue. The lactic dehydrogenase on the other hand rose after operation and maintained a fluctuating high level for fourteen days. Experimental studies suggest that this activity may represent the initial stages of liver rejuvenation. Plasma alkaline phosphatase was markedly raised in Case I and slightly raised in Case III.
. The albumin levels showed an immediate post-operative fall with a corresponding rise in total globulins, and were recovering only slowly during the patient's stay in hospital. Fibrinogen levels were maintained. The maintenance of plasma albumin appears to be the most severely affected function of the liver in partial hepatectomy.
In all patients the histological appearances of the residual liver was normal. A small, but significant decrease in monoamine oxidase activity was detected in placentas from patients with toxaemia of pregnancy when compared with placentas from normal pregnant subjects. This change tended to be greater in patients with more severe manifestations of the disease.
Although the recovery of 5-hydroxyindoleacetic acid after 5-hydroxytryptamine ingestion was significantly decreased in toxaemia suggesting the possibility of a generalised monoamine oxidase defect, this interpretation was not confirmed when 24 hour excretion of tryptamine was used as an index of enzyme inhibition. There was a significant increase in tryptamine output in normal pregnancy but, instead of the further increase which might have been predicted in the presence of a generalised enzyme defect, toxaemic patients showed a decrease to non-pregnant levels.
Further work to attempt to elucidate these findings is in progress. Using the migration data obtained, it has been possible to recognise liver phosphatase activity in the sera of patients with liver disease, and bone phosphatase activity in specimens from patients with bone disease.
High Voltage Electrophoresis and its Clinical Applications
Judging from the migration behaviour, it would appear that the enzyme activity commonly present in normal serum is derived from liver.
Intestinal and bone alkaline phosphatases apparently occur only occasionally.
Possible diagnostic application has arisen in the differential diagnosis of jaundice.
Moreover, metastases occurring simultaneously in liver and bone gave rise to a serum activity pattern corresponding to bone disease and so jaundice resulting from metastases can be differentiated from hepatocellular disease. The behaviour was described of mixtures of barbiturates when subjected to chromatography on modified cellulose ion-exchange papers using (i) aqueous and (ii) organic solvents. With horizontal circular chromatography on diethylaminoethyl cellulose ion-exchange paper (DE20) and a solvent of tertiary amyl alcohol saturated with 0.1 M-ethylenediaminetetraacetic acid (di-sodium salt), a mixture of phenobarbitone, barbitone, butobarbitone and quinalbarbitone can be clearly resolved in four hours. It was shown that a mixture of phenacetin, salicylic acid, p-acetylaminophenol and phenobarbitone could be separated by chromatography (15 minutes) followed by ionophoresis (60 minutes) on DE20 paper using 0.2N-ammonia solution as solvent for both chromatography and ionophoresis. This technique has been successfully applied to extracts of blood containing these four compounds.
The effect of variation in temperature on the separation of mixtures of barbiturates by reversed phase chromatography was also discussed. It was shown that with tributyrinimpregnated Whatman No. I paper, chromatography at 86°C gave good resolution in fifteen minutes of a mixture of barbitone, phenobarbitone, butobarbitone and quinalbarbitone. The solvent was MJ 15 phosphate buffer, pH7.4. By extending the running time to 60 minutes, a mixture of thirteen different barbiturates could be separated with the exception that resolution of pentobarbitone and amylobarbitone was not achieved by this technique.
The application of this latter technique to blood extracts was discussed and it was suggested that because of the good resolution obtained within twenty to thirty minutes, the procedure could be of particular value to clinical chemists and to clinicians. The existing autoanalyser method for serum alkaline phosphatase estimation can only be used on undiluted sera with activities below about 35 King-Armstrong (K-A) units although experiments with varying times of incubation indicate that the technique could estimate activities up to 100 K.A. units. Two methods are described which allow sera with activities below 100 K.A. units to be estimated without pre-dilution.
In the first the original King-Armstrong barbitone buffer (King and Armstrong, 1934) its concentration suitably adjusted, replaces the carbonate buffer.
In the second technique the carbonate buffer is retained. The sample is diluted and the divided between two streams one of which is used for the test estimation in the normal way. The second stream is immediately mixed with
